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THINKING SKILLS: MEANINGS, MODELS, ANDMATERTALS .

4
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* Introduction T

-

Of the many'tasks that confront educators in planning for thinking

skilla in the curriculum, few are more critical than deternining,ﬁhat 1s
meaht. by thinking or developing a model.of the thinking'processes to guide
/ . - : ' ' - . ¢

‘N
L R
L4

the development of: a full-educational'prbéram, ' :

. Currently, there*is a great deal of"interest in improving student

.thinking abilities, but there is also a’ great deal of confusion about what

[ 4

thinking 1s, what. kinds of experiencee or programs advance it, and what

implications such efforts havle for achool personnel and policies.

-

There is no singular glossggy of thinking skills. Nor. iasthere an ;
>,

N

,abso]gte surefire ‘model that comprehensively accounts (\r the development

Q

and description of the ways thinking interrelatea with information y .,

~

acquisition, knowledge generation, or syetematic reasoning. There are many

4

‘ researchers pursuing the development and instruction of thinking; there are

alss various. programs deliberately designed to teach for thinking enhance- '

y )

ment in elementary and’ secondary schools.- This section seeks to provide a.
glossary of'workeng definitions of thinklng skills andvsome practeeal
L4 . ’ . .

models to help forn a taxonomy to explain the working relationahips among

.
!

different levels and-different'kinds of“thought-proceseee. Citations to -

current research and products are made 1in the interest.of7encouraging

.

‘readers to examine directly the iiterature and materials evailable and the -

’ . : : ' e

various programs currentl}‘on-the,market. R ' p
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act by which knowledge is acquired. Although cognition may account for . .

emphasizes reasoning as a major cognitive focus.

.processes, like judging, can also be generated.' There are complex

irelationships developed through thinking, as 10 the use of evidence over - : ”3

L X4 .

~ P Lot . .
. < .

/' . . * ' . . . .
Thinking is generally,sssumed to be a oagnzttve process, a mental °

several ways that. sqmething may’ come- to bé known -- as in perception,-

13

reasoning, and intuition - the current emphssis on thinking skills mainly

. \ . ' °
\ PR

Consider, for example, the following definitions of thinking:

e Thinking 18 def ied as the mental derivation of
mental elements (thoughts) from perdhptions and
- the nenta} manipulation/combinstion of these

thoughts. , . L. e o '
Ctes Thinking 18 the mentel msnipulation of semsory - - - -
\'. input\zo formulate - thoughts, reason about, or : v -
- judge. . .

. "Thinking can\b\e efined ass -the extension of
evidence in accord~with that eviderice so a8 to -

f111 up gaps in _the evidence: and this is done by . .

moving through !‘successi n. of interconnected \

stepd which maj be stated at the time, or left N - .

till later to be stated. Y \\“_ ,) i :
.There are several interesting aspects underiying‘these definitions of. .

thinking. Thinking processes are related to other kinds of'behevior and-
reduire~active‘involvement oh the part nf the thinker. There are notable

\
products of thinking -~ thoughts, knowledge, reasons - and higher

¢+

-

time. Thesge telationships may be interconnected into some kind of an

| organized strucng\e and ‘may be expressed by the thinker ina variety of L v 6_%
' ways. 1f anything, these definitions indicate thinking ts- & complex and . ¢ ;
[ ] 0 . ;
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reflective %ndeavor,_and-s creative expérience'for tqsqindividual involved. 4}‘;3

Such meanings are highly reminigcent of John Dewey's‘original 1910 -, | ‘.‘%
w.ricing!" e ST LI

’ ' W .0° ) . ,3

Current literature on thinking presents multiple lists of cognitive R

[
L

* procesges that' can'bq‘considered.thinking skills, ~There is a danger in . -

T

| confusing‘one level of thinking with” another in terms of its pover or i
]

A

)
L.
T Ao

significance. Beyer stresses it is important to define skills accurstely

and suggests reviewing the careful scholarship of researchersx\Ike Bloom, ° R

e .
Guilford, and Feuerstein in terms of determining useful definit.ions.5 If

4
. ) S Y | .~': Gih

definitions are clesrly stated, he maintains, one would not confuse . . &

distinctly different processss like inquiry and simple recall. Turther— :

=
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more, consistent with other researchers of cognitive processes, Beyer I

_disting&ishes between lower, éssentis} skills and complex, multiple

| prooess-strategies that involve numerous skills. For example, there is,a
great difference between picking ident!bal examples of a particular ingect °
and finding the'antioote~tohthe sting of the same imsect. One task

. i ‘ ’ ) ; { . . . ) :
involves the basic processes of identification and comparison; the other

.. L. S
e e e T e o G aae e
O TR e SR T 5 P G v SN

requiresunultiple, sophisticated, replicable, and'sequenced%steps of
problem solving. _ _'j g e, ?6 - o

o Saved .,

) ‘What are the basic or essential skills of thinkihg? Nickerson suggests -

.

no one taxbnomy exists.6 Educators woul& be wise, he advises, to select

4

A

e e - e

- abilities that represent what they want students to be able to do and

“

incorporate these_particular skills into their curricula and school programs.
Researchers' lists, some relatively old as educationsl literature goes, cah’ -

be the basis of puch-seleetions.' Consider, for example,'the cstegories‘df

- : » . L

N
~
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. ' skills suggested by Bloom et 317 and Guilford8 over twénty-five years aga: .
5o, ' Bloom's Taxonomy ' Guilford 8 _Structure of Intellect
"+ 'Knowledge - i Units - N
- .. Comprehension . . Classes ..
e ' » Application . Relations
> © 7 Analysis A : Systens o
S - Synthesis ' ' “, Transformations =~ :
L, _ Evaluation - . o Implications . -

s " Each of Bloom's*cognitgve categories_includes a list of a variety of

- n E i thinking skills. They'are expressed “as actine verba to indicate the kind
S 'of behavidr studente are to perform as the objectivea or goals of apecific :
' /

o ot learning tasks. For example.. - - ~

Knowledge:  define, recognize, reca11, identify, label, )

understand, examine, show, collect.. ¢

1
]
o

.Comprehension: translate, interpret, explain, Mescribe, aummarize,

extrapolate. | - '
Application: - apply, aolvp,\experiment,ushow, predict. - S
Analisia: . .connect, relate. differentiate, clagsify, arrange,

check, group, distinguish, organize, categorize, .
detect, compare, infer. .

. slnthesia: ) -produce, propoae, deaign.&plan, combine, formulate,-
RN - % compose, hypothesiZe, conatruct. :
‘ Evaluate: appraise, judge, criticize, decide.

Some of theae'taska are'also evident in Gdilﬂﬁrd's six Categoriea:

-recognizing a particular object is a "units" skill, showing a group of
. similarly colored objects is an "application" task fdrming a geometric
Structure out of six match sticka is a "systems" task aimilar to Bloom 8

+

synthesis. In both researchere work, there are some unetated dimensions

to the thinking skills sequence. Tasks generally move from simpler to

complex operations, from more obaervable and concrete to abstract :
¢ ° h 'R ! ’ . /
dimensions, and from an emphasis on working with known materials toward

2
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creating or ihvent!%g new, previously unknownnapproaches or.materisls. R

Guilford is interested in bdoth convergent and divergent Operations and his y
e . .’

ultimate goal is a thorough sxposition of the nqture of intelligence. o
[ N
In the years since the initial vork of Bloom and GuiIford, a greater o

—

concern for the devslopmental appropriateness of tasks or thinking skillg'

L)

has emerged. ﬂhdgin 8 study of thinking and lesrning emphasizes Piaget's

research on»the'dsvelopnent'of thinking processes as the child grous

y ) . . ’ N o .

v intellectually.9 There'is an assumption in this research that there is a

regular sequence to children 8. cognitive develcpment, but not precisely in

» .

. .. . . o W am et .- .
‘_‘:'A‘f‘énﬁi':;g-.;;_-j:.. o g et St Loy g T Sy

direct age-correlates. When youngsters enter school. they are mostly

)
»
Py
B, LA N

preoperatibnal" or dominated by their perceptions, suggests the great

Swiss epistemologist.-10 Gradually they develOp systematic expl:rations or

"doncréte" rules for resolving conflictiag. situations or explaining diverse

| phenomena, conceptualizations are formeda By the eaxly teens, most T

students develop abilities to vary interp;etations or descriptions in
/ S
alstract form and to construct: "formal"'explanationf of cause and effect. .+

L] 3

_ ~Higher forms of cognitive operstions are devz;pped. Somehpw, ,8ays Hudgins,
v s N : /

T T ‘
LTI L = o T L - SRS [N

’

. ' : /
. , the scope of thinking skills expressed in a K-12 curriculum needs to relfte

,\ .
to this developmental and cumulative sequen?e, as well as to. the empiricdl o

- )

', \ research that it represents. The relationships of particular,subject \» ‘ ,
’ -

e matteq to" the specific skills'to be learned may also be of developmental ! i)_,

* . . . - . . & '
consequence. , . . v \

Another issue.regarding essential thinking skills is the concern for , | | f@
’ various modes of thinking that are available to the learner. bifferent "

’t}pes of symbol systems pertsin to this conoe;n. " Much school learning* ‘ ﬁ
s . S o "‘ '.‘\\ . . o




oinvolves linguistic or verbal abiiities as well as quantitative. numerical
reasoning. Spatial or visual depictions of;mental processing currently
seem to be becoming more significant to instruction, especially with the . ".t»'f?

‘advent of video teshnold’/es inothe classroPm environment.' How do- these ﬁf'
. .

: different modalities or modes of thinking influence cognitive development? . -

Th// t is an open research question still to be answered. But the testing of ot *Gf
. . h cognitive abilities already reflects the appreciation of multiple -modes of - o
Tf' ‘, thinking to the instructional process and the }Larning of easential T '

thinking skills. The evelqging Cognitive Abilities Test ‘18 designed

around a content format that uses Blodh’s Taxonomy and a three—mode
. q [

organization of content =~ verbal,.quantitative,_and spatial'---for grade .

, . . | L
t R 12 subjects.'l1 e A S .

Ideally, then, there are a host of candidates for a basic o1 essential .

\

thinking skills taxonomy. In planning a c#rricular sequence. it would be -

~ - wise to be concerned with the developmental level of the learners, the mode -

) il

or.presenting\the'classroom information, and the subject matters u timately
\ ‘ : ]

' to be related to. At least five categories of thinking skil

' consiaeration. Drawing from Bloom and Guilford's work, the following model

- is su%tested as a basic framework for a first-order, operatigunal taxonomy, .

~

j; the definitions of the categories of essential skills emphasized are noted .%
1

- v - - a

~r
-
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. musg@;ou,- enciblihhing cause and cf!ae:."ancumnt'
; B . Predictions ‘ -
* Iunferences . .
" Judgments - . .
s S lvalmt.tona . _ ' . : -
: . . TRANSFORMATIONS - relatig knovn to unknown chauc;ot:lat:lc..
N . v . X crutin nunin s .,
- \\ - Analogies o - . Co
' ' . Metaphors ‘ , ' ' E
' g _ Logical inductions '
‘ N . R!LATIONSHIPS - dctectln‘ vreggl.ar ége‘rlt:ldxia,
* A . - g
o .o » Parts and Wholes, Patteme - )
A - y- . Analysis and Synthesis Y °
A ' Sequetices and Order ' :
T ‘Logical deductions ’
' o CLASSIPICATION ~ deternining cowmen gualities
T ’ ) Sinilarities and Differences y S pag
A | Grouping and Sorting; Comparisons .-
v Either/or-distinctions , o :
wN . ‘ _ * ‘ . .- . -—- v
o QUALIPICIATION - finding unique characteristics
| . . . .
; “ Units or basic identity
: : Definitions, facts , é
. Problem/task recognition . )
: L
. . ) '
?xcm H -
A MODEL OF THINKI ILLS:
BASIC PROCESSE:
% ., - \ -
« - : S \
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Complex Thinking Processes

If'the five)dategoriesfenggebteg suffice as‘the essential thinking y

v _ that depend about equally on external and. internal stimuli and eeek to bé

. creativeal.2 He suggeste, then, at least four different compl%x thinking \)(

. .prbee§§e9°

\ . .

) .+ o Problem Solving - aeing baaie thinking: procesaes to "\ S &
R ' resolve a known or defined difficulty, assemble facts \~._ .

-

~

about the difficulty and determineradditional . T
a7 T information needed; infer or suggest alternate T
- - solutions and test them for appropriateness; c ’
g potentially reduce to sinpler levels. of explanation and
.. eliminate discrepancies; provide. solution checks for . :
. o, generalizable valﬁe. - . : - ) v
] Decision Making ‘ueing basic thinking processes” to s -
choose a best respofise among several options; assemble - a '
informaticn needed in a topic area; compare advantages/ :
disadvantages of alternative approaches;. determine what .
additional information is required; judge the most® L
effective response and be able to-justify it. '

AR S

[ ]
N Y - Y

e Critical Thinking - using basic thinking processes to + - ,//) ; L
" analyze arguments and generate insight into particular o
. meahings “and interpretations; tb develop” cohesive, . ' 3
. : logicals easoning patterns and understand .assumptions ' ' )
~ and biases underlying particular pdgitions; to attain a : .
credible, ¢oncise, and convincing etyle of _ ' .o T
presentation. , . ' < R 2




. p J
e Creative Thinking - uging basic thinking proceasga to

L)

. . develop ‘or invent nogtel, .aésthetic, constructive ideas
g or products, relateéd to percepts as well as concepts, .
' and stressing the intuitive aspécts of thinking as much
: o as the rational. Emphasis is placed or. using known -
O . +«v 1information or material. to generate the possible, as
. o o well as to elaborate on the thinker's original
LR ) perspective. \

e Thése complex .processes obviously draw on the underlying essential -

1

- . 'skills and elaborate'qpon theh. Certain of the essential;ehills“may be i"
l more significant.to one complex.procees than others;jhntlcurrent reeearch 'J

has not‘clarified a discrete understandingfof such‘reiationshipa. ﬁhat,.
seems most important 1s that young learners develop competence_in the .

-essential skills during the early years of schooling, and’ thef - in middle

T oor junior high school -~ begin to be introduced to the more complex
. .

. processes in'apecifiq,content matter that is fairly closely related to the

1}

| o use of such skills. -

N

| o One of the potential observatione to be made about Iearning Higher'

orqer skills or complex thinking processes is that late middle school or

! early junior high school is a most appropriate time for.auch instruction.-

L]

‘on adolescent develop/;nt/atteets to thie occurence.la, Elementary

/ y

. . / -
~ The growing cognitive capacities of the adolescent learner offer ripe .
: [ _4
. ‘o, . LT
‘ Opportunities for the challenge of more complex-thinking. Recent research

-
.

R

yoﬁngsters gan/Eenefit from early expoaure to varied thinking proce?ses and E

1]

to differehc media’ of presentation, but probably can only approach more
" complex sequences as they gain experience and as they apply similar akilla

in multiple content areas, Beyer auggeste an effective thinking akiIIs

% ° Ve

* “ecurriculur will introducqﬁpnly a iimited number oﬁ\iz\ils at ahparticularf,,,.

. 2
‘ ‘. , /.

.
~ 4 »

- .y

T T TN, ohiT Y




N L]
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» ' . d ! * A ]

grade 1eve1; teach thege across 511 appropriate content areas, and vary;the

<

o media and contents of presentation. Subseduent'grades shquld-enlarge the ' , :,'5

thinking skills base and provide additional and more elaborate applications o

| BV
.

of skills alrpady introduced.
"It also may be possible that’ some of the complex thinkins processes

are more releVant to certain subject areas than to others. For example, . SRS

-

Problem Solving thinking skills seem ideal for mathematics or science R A ;
instrnction.\ Decision Making may be useful for social stuoies and K ‘ L
vocational studig%; Critical«Thinking may be relevant_for.the debate team .é
'or the language artsiclass,‘as'well as for the ‘Problems of Democracy or o 'g
American government course. Creative Thinking might enhance all subjects, . ;
as well as be particularly meaningful to the art, music, or literature '

programs. The point to be made 1s that the goals of the specific complex

process and the objectives\for learning in the particular subject area

\\\\\Mshould be parallel and reinforcing. “\:,\N '

‘ i
A suggested model of complex thinking_processes\ig\presented in Figure

2. The relationship of any one;process to the underlying-esséntial gkills
1s teniailvely drawn.and 1s relative' to the skills presented in Figure l...
If there are other potential complex processes to consider, one might
@xamine how these compare to the four strategies presented in terms of

4

underlying characteristics and ultimate outcomes.

13 .
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hetacognition snd;lhinking/ . . .' . .

-

. /
0. ‘ ’
L. , .

) . g
A useful tgxunomy of thinking today must/somehow account for meta- "y
Y cognitive . aspects of the current thinking skills "movement." "Meta-

cognition refers té one 8 knowledgé/concerning one 's own cognitive .

2

s

e dae e o B TSl Sk b ae

processes and products. nl5 The chief idea invOlved in metacognition is
. /

that learners must actively monitorxtheir.use of thinking processes and
: ‘ T4 y ' .
regulate them according to the objectives of their cognition. Henle

16

R 2
! N
. .
. . . ]
(N R AU . LR

considers such regulation the essence of autonomous self-education.
\\\ . . ) ’ A . . . © S
Costa suggests that this ability to "know what we know and what we don't

b ey

know" is a uniquely human“trait, but not necessarily ore that all adults °

~ , acquire. He proposes metacognitive skills as a key attribute of formal . | o '3?

17

v - . thinking or higher process skills instfﬁction. .ﬁe-also stresses that the

teacher's classroom meéthodology must constructiyely deal with -

]

metacognition. Other writers maintain metacodﬁitive ekills are also,

significant factors in developing subject-skilled performers.. S

One’ of the most salient characteristics of metacognition is that it

involves growing consciousness or awareness. One can become more aware of
. ) N

the thinking processes themselves and their specific procegures. as well as R
9

A
more'conscious of oneself as a thinker ‘and performer. Learners can acquire, , %

. » an understanding of what- the various thinking prbcesses are, 80 as ‘better

P

to understand and’ apply them, Some resesrchers suggest that 1s why, .

‘initially, thinking skills should be taught directly and in relatively | ‘e

~

content-free situations.la. - oL

Thefe are two main dimensions "to metacognitive thinking. The first is

task-oriented, 1t has tﬂ‘co with monitoring ' tHe actual petformance of a
- ' £ )

L p
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using a particular akill in a particular circumstauce and being aware of

3att1ng the mout 1ntornlt1vo feedback tron‘sarrying out. & pnrticulnr

The second dd-enaion dis atratogic; 1: rolatos to 1nfgxnntidn about

strategy. Figute 3 ‘elaborates on these q;ncnsionn. ’ '
A o o .
. - 8 -
] f
< — ———q .
Y, ~ . . ' ¢
METACOGNITION )
. © k | " ‘o
Monitoring Task
Performance
s o Keeping place, sequence . -0 rzsu:::g;;ttcntion on what
1 o be - : rect ;:rota ' ° Iolatin; vhit 1s known to
. . Dctgctingrnfd correcting L 1% tz gy
- o Pacing of work e rolgin; the cotrectness of 8
{ strategy :
~ < hd .
o greater acéﬁraei of performance v ,
. ‘ o o more poverful ability to complete
‘ thianking processes.. .
oL : &
uéim 3 !
' A MODEL OF METACOCNITIVE THINKING $KILLS
‘“i“ - - ’ = - btk i ’“ ininkiininii - 3 - -
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P R One can see that monitoring task performance involves the learner in
t ' * i .

wgtching his/her own actiVRty. Students cannot tell if they q;e at the :
right place 1f they are not aware of the assigned taek and the directions |

L .f:ffor completing it. They might be advised to discriminate eub-geals of 6 ., -
-" 0 1/ .
task and relate these to ultimate objectiles. in mathematics problems

involving reading. for. instance, etudents might identify addition or

(" subtractidn ae an appropriate operation prior to going on to work throngh z

L] <

" the problem and actually determine a final answer. Detecting errore ‘while

*

working may involve checking or proofreading, e-reading passages ot ¢

-~

. recalculating or retranslating matetial. Allocating time acrosg work or L
’. 3: i

checking coverage in qualitiative dimenaicns -- "Have 1 completed an
-extensive enough outline?" e areraspecr r.of pacing the completion of an

ass.gnment. The metacognitive thesis 18 that any and 311 of these .

LR k4

T behaviors can enhance the succesafulnees of the particular task

’ * - ¢
e ' performance. These are also the behaviore often conaidered in sound study ,
~sk1119 programs. N T

»

. 1 _ ' In terms.of selecting appropriate etrategiée to work by, metacognition' :
. suggests the'firet order of learning is to recognize the particular proBlem

. and know whdt information is needed to reeolve it and vhere to obtain euch,‘n
. ’information. Through such consideration, the etndent comes to recognize

the limitatione of the learning and the ultimate boundaries of the aolution

being sought. Sternberg considers these the'"executive proceaeee" of sound
reasoning.19 Flavell refers to the various aspects of iaformation : ‘ ' 45
retrieveliin.learning to think == remember.‘monitor, and update information - ‘g
. ~w= and draws parallele between classroom learning '&th experiencea . '

involving thinking in the world outside school. 20 Henle auggests that

® .
) < , . . B
. . ' VPiom o me e it b ¢
¢ . . . : - 1] T
oo . ;
. . -
g
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' fact.‘ Finally, testing the correctness of a strategy provides the thinker

" the learner with the explicit chance to aseeea the initial aelection of

 From the metacognitive viewpoint, the thinker becomeara more autonomous

specific content materials that are available for teadhing thinking. The:

» ’ : s 4

recogniz‘ng what’ is understood and to what degree ultimatély helps the
learner come to terms with the power of his/her own thoughts.21 Consider,
for. example how tmportant?it is to know the difference betueen alwild o

guess. &n informed gueas, an hypothesis. -an intuition, and a statement of

with the opportunity to apply varying sets .of evaluative criteria and_ to

-

determine 1f,. in fact. the right approach ing employed; It presents )

-

’

atrategy. as well as to develop. insight into a potentially better choice.

~

\
More holistic understanding of strategy and the development of fluency or

comberence in a particular strategy are involved in this type of learning.
A

.

learner as these Bkilla are developed and refined~

. . ]

Programs and Thinking Skille Material:' ‘
\

. This section would not be complete if the cognitive and metacognitive )

-

thinking skills ‘discucsed are not related somehow to sc:ual programe and

school practitioner ultimately is concerned with hoy thdnking akilis.are |

: related to clasaroom\instruotion. staff preparation, and;to ‘the particular )

% : :
courses that make up the school'a curriculum. and all thesc concerns nuet .
. . ‘ . . oo ' S
relate to available material. L A | -

'In/this area, the first coneiderﬁtion‘is to reaiize the variety of
materials and programs that currently exist - in the expandfhg area of .. .
thinking skills. Some "programs" are only {nitial plans or basic policiep

developed by state departments of education or the central office of a




o district for infusing thinking skills into the existing curriculum. Some

iprograms are designs for teaching specific. essential-prooesses atross .
e .
existing coyrses or focuqing on one or more complex processes as, a main

AR - theme ‘of interdisciplinsry curriculum development. Finally..some programs
‘.% ) -' ) ‘ . N “.
. | are-published packaged products'reflecting a-considerable investment in

’

e ¥

materials ‘acquisition and staff development.

v ' Several states have launched thinking skills initiatives through their |

ﬂi:Cx-,

] | - curriculum development or. statewide aesessment.functions. Vermont.

*

o 1 California. Msryland, Pennsylvania. and New Jersey are sponsoring such

programs which stress a variety of both essential and ‘complex prbcesses of

€ v *

thinking. The critical thinking emphasis in California extends to higher

education as wel] as to projects in elementary and secondary schools. The

‘ b

' statewide assessment testing in Pennsylvania and New Jersey includes

. sections or items on analysis. reasoning, critical thinking. and problem ¢

1

solving. Msny school districts. hsve Begun thinking.skills projects that

|
- >
|
!

. reflect their*own interests and needs: .Pittsburgh~deve1oped a program‘
o , , . . \ - JFE .

emphasizing the procésses of summarizing,.clsssifving;.inférringk and

"”‘evaldatingé Baltimore 1is working on essgntial process skills cast

-

- throughout the curriculum, in large measure based on Bloom's taxonomy;

Detroit is part of a national ‘study sponsored by the College-Board fpcusing

o

@
~on the needs of disadvantaged youngsters in mastering Critical Thinking.
Published programs reflect the various emiphases that can characterize‘
thinking skills design. Many of theée programs are discussed in recent

22, 23

'issues of Educational Leadershi ‘ Programs 1ike Feuerstein's .

o Instrumental Enriggggnt'focus on the essentisl processds. in partiéular to

modify the cognitive'development of 1ow\achieving students. Some programs

. -




e, TRl

‘ creative thinking. Meeker 8 Structure of lntellect (s01) Program is

. reasoning and’ then develops unite on problem solving, decision making, and

s . . N , & :
“4focus ‘on one of . the complex processes and provide materials for a range of ‘ A

student development in that approach. Lipman's Bhilosqphx?foriChildren

atreeaee criticel thinking; while deBono’a,coRT materials emphasize

. ' ' v
organized on Guilford'e full model of intelligence and focuses on critical ,

'y

thinbing processes. Other programs provide a foundation in the bgsic» S

' prOcesses and then go on to develop one or_more “the. complex strategies:-“ o

~Bolt; 'Beranek and Newman g‘gggigif‘lntelligence provides a base in

K.Y
inventive thinking. Innovative Science 8 Stra tegic Reasoning is built on

six essential skills as a foundation for ultimstely developing problem

solving ability.

A second consideration of great importance to understanding thinking

skills materials is the role of eubject ndtter in instruction ‘that

Q

emphagizes thinking. Many programs focus on the actual proceeses "of
thinking; few have.yet articulated the relationship of those.processes'to
the content and methodology of scholarly disciplines taught in the school's
curriculum. In a gsense, that raises a different cognitive level to be

addressed by a thinking skills taxonomy. How do the-cognitive and S *

'metacognitive aepects of teaching thinking relate to. the needs of

L4

particular subject matter and the problems, topics, or 1ssues ' , o
characteristic of that subject matter? Kitchener calls'this epiatemic
cognition, how individuals,undorstand the nature of problems and decide

what kinds of strategies ere appropriate for solving them;z4 To some

. extent. sctool personnel confront this problem as they try to locate the

appropricte'ndterielsifor infusing thinking into the existing ourricula,

)

§i
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: / In ngny cages, teachers may néed to develop materials themselves, T e ' . 'f§
1 ‘ . ’ 'k \"\ Y : ! , . ’ » i
| . especially df they try to incorporate,thinkingAconsistently across. several f;%
subject'éreée. In‘p&rticular content ateas, the qhestions of scope and | «%
, sequence of the thinking akills coneistent with child &eyelopment 18 . . ,Qg

\

'another practieel issue relative to epistemic cognition that requires T
' dialqgue among t“e teachers of that subject. Some published material is

o L available that can be helpful to educators working in particulaf‘subject

g ' e areas. ‘but these resources are few in number. Law in'a Free SOcietx is a,

. program in American govevnment that develops crltical thinking abilities.

Science A Process Approach (SAPA) and the Science Curriculum Improvement

&

Study (SCIS) are two programs dating back to the curricuium development
& -

projects of the 1960's that we now can recognize as thinking-based programs |

oriented to problem solving in scientific inquiry. | .
A final consideration of finding appropriaté materials for teachingl

thinking is tne queétion‘ofvassessment. How do we test youngsters to find

out whether, in fact, their-essential orbcomplex.thinking proceéses have’

, progressed? This review. cannot begin to diSCues the 'intricacies of the

Cornell Critical Thinkigg Test or the New-Jersey Test of Reaeoni;g Skills

or the Ross Test of Higger Co;nitive Prosesses, but the obvious

relationship between what is meant by thinking-and_what is agsessed by | S

thinking skills instrumentg cannot ‘be 1ignored. Do we examine only the . -

cognitive eoilities or are ye concerned with metacognitive and epistemic

‘cognitive progress as well?l 1f so, hoﬁ do we measute achievement in.these
: : . ~

areas? How effective are the testing materials provided by the nunerous 1

published programs and hov,relevknt are the data.developed by such

» 18

) . B . ' . . AN
g TR X - o G it . e . IO IV O PP
Y B TR S 20 TH T A T . MR T U e U P L IR I L oY | Lt Ux | )



Lor a-

»

. batceries to other testing programs'characteristic of schools? The many
. . .
. 1ssdes yet to be resolved ate extensive and complex, .
Ln'Conclusion ' - . . ’. ST

N ‘ .- . . ) . . .

- . . A [

F ’ . Focusing our attention on what we mean by thinkfhg makes dt necessary
to consider the various levels of thought that humans are capable of. The s
complexity of the cognitive process becomes evident, A three-lé:el.model ‘

- .has been generated by this examination" Cognﬂt ion - the skills associated :

" with essential and complex processes; Mbtacognttzon - the skills associated
with the 1earner 8 awareness ‘of his/her own thinking, and Epzstemzc m“a |

Cognttzon - the skills associated with understanding the limits of'knowing,

as in a particular subject patter, and the nature of problems that can be

addreS§sed by %he thinker. . 3 ‘ }f_\ | o ,. o f.

Once this "taxonomy" is'considered, educators_can examine thefkinds of .

materlal'available‘to them for enhancing-thinking lnstruction-in\the

" classroom. They may also become aware that they need to give much more

attention to deciding how to relate thinking to the cutrent sohooL program,,

to teachers' understanding of what thinking is and what that means to

P

student development and classroom instruction. and how to assess studemt s .

24

~achievement in the various abilities related to thinking:§

-

-
. : . - * .~_’ .
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R A R+ WA R ol T 1S 7 SR IR TP Y OO 0 LI

Without such an understanding of what we mean by thi ing, it‘is'

RS ]

4

unlikely we can.even»begin'to address the extensive problems associated',

with the development of students' hlgher cognitive performance, | . ¢

v . s
. . . . - . -
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